[Effect of early postnatal social and nutritional deprivation and simultaneous treatment with pyridostigmine on synaptogenesis in the hippocampus of the rat. Electron microscopy, morphometric and stereologic studies].
During the first two weeks of life newborn male Wistar rats were subjected to social and nutritional deprivation. One group of the deprived animals was treated by daily injections of pyridostigmine (1 microgram/0.05 ml saline from Day 1 to Day 4, 5 micrograms/0.05 ml saline from Day 5 to Day 14). At the age of 14 days or 6 months, 5 deprived, 5 deprived and pyridostigmine treated animals and 5 controls were sacrificed by perfusion. The stratum radiatum of the hippocampal CA1-region was investigated for quantitative ultrastructural changes using electron microscopic, morphometric and stereologic methods. The following results were obtained: The number of synapses per unit area or per unit volume brain tissue (hippocampus) was found to be reduced by about 10% in 14 days old deprived as well as in deprived and pyridostigmine treated rats in comparison to the controls. At the age of 6 months both groups of the experimental animals showed an increase in the density of synapses by about 20% when compared to the controls. The proportion of axo-spinodendritic synapses in the total number of synapses (axo-dendritic and axo-spinodendritic synapses) was decreased on Day 14 and was increased at the age of 6 months in the neonatally deprived rats. Following additional pyridostigmine treatment, both in the juvenile and in the adult rats the ratio of axo-spinodendritic to axo-dendritic synapses was approximated to that of the controls. The calculation of the volume of all presynaptic terminals or all postsynaptic spines per unit volume brain tissue (volume density) revealed a decrease by about 6% (terminals) or 5% (spines) on Day 14 after deprivation and an increase by about 8% (terminals) or 14% (spines) following simultaneous pyridostigmine administration. At the age of 6 months the presynaptic terminals in early postnatally deprived rats showed a higher volume density by about 14%. In the deprived and pyridostigmine treated animals volume density enhancements were obtained for the terminals (by about 7%) and for the spines (by about 25%). The volume and surface of an individual presynaptic terminal were unchanged in 14 days old as well as in 6 months old deprived rats in comparison to the controls. Deprivation and simultaneous pyridostigmine treatment led to an increase in the volume (by about 25%) and the surface (by about 12%) of the terminals on Day 14. However, at the age of 6 months the volume and surface were reduced by about 14% or 12% when compared to the controls.(ABSTRACT TRUNCATED AT 400 WORDS)